We propose a novel dynamic factor model to characterise comovements between returns on securities from di¤erent asset classes from di¤erent countries. We apply a global-classcountry latent factor model and allow time-varying loadings using Kalman Filter. We are able to separate contagion (asset exposure driven) and excess interdipendence (factor volatility driven). Using data from 1999 to 2012, we …nd evidence of contagion from the US stock market during the 2007-09 …nancial crisis, and of excess interdependence during the European debt crisis from May-2010 onwards. Neither contagion nor excess interdependence is found when the average measure of model implied comovements is used, as consequence some securities display diverging repricing dynamics during crisis periods .
Introduction
The study of …nancial market comovements is of paramount importance for its implications in both theoretical and applied economics and …nance. The practical relevance of a thorough understanding of the mechanisms governing market correlations lies in the bene…ts that this induces in the processes of asset allocation and risk management. In particular, recent crisis episodes have shifted the focus of the literature on the characterization of …nancial market comovements during periods of …nancial distress. Most of the crises that have hit the …nancial markets in the past decades are the result of the propagation of a shock which originally broke out in a speci…c market. This phenomenon has been extensively explored in the literature and has led to the use of the term "contagion"to denote the situation in which a crisis originated in a speci…c market infects other interconnected markets. For a review of the contributions at the heart of the literature on contagion see the papers by Karolyi A well-documented phenomenon linked to a situation of contagion is an increase of the observed correlations amongst the a¤ected markets. The origins of this empirical evidence trace back to the contributions of King and Wadhwani (1990) , Engle et al. (1990) , and Bekaert and Hodrick (1992) . Longin and Solnik (2001) and, in particular, the in ‡uential paper by Forbes and Rigobon (2002) , criticize the common practice to identify periods of contagion using testing procedures based on market correlations. Forbes and Rigobon (2002) show that the presence of heteroscedasticity biases this type of testing procedure, leading to over-acceptance of the hypothesis of the presence of contagion. Bae et al. (2003) , Pesaran and Pick (2007) and Fry et al. (2010) propose testing procedures robust to the presence of heteroscedasticity.
In this paper we take a di¤erent stand. We propose a modelling framework which allows to contrast a situation of contagion, in the Forbes and Rigobon (2002) corresponds to a speci…c market situation entailing a persistent change in …nancial linkages between markets. On the contrary, conditional heteroscedasticy of …nancial time series does not display trending behaviour (Schwert, 1989 and Brandt et al., 2010) , thus a rise in correlations caused by excess volatility has only a temporary e¤ect. This feature is in line with the literature on market integration (Bekaert et al. 2009 ), which explores the degree of interconnectedness of markets through time, borrowing from Forbes and Rigobon's (2002) analysis the fact that excess interdependence, triggered by volatility, might lead to spurious identi…cation of cases of market integration. In this paper, we bring together the literature on contagion with the literature on market integration in that we associate a situation of contagion to a prolonged episode of market distress altering the functioning of the …nancial system. On the contrary, a situation of excess interdependence is a short lasting phenomenon. Being able to distinguish between contagion and excess interdependence has a crucial information content as to how a crisis develops and spreads out.
We study comovements amongst …nancial markets during crises, both in a multi-country and a multi-asset class perspective, contributing to the extant empirical literature on international and intra asset class shock spillovers. We analyse stock, bond and FX comovements in US, Euro Area, UK, Japan and Emerging Countries, providing an extensive coverage of the global …nancial markets. Most of the contributions to the literature on comovements entail single asset classes, with the vast majority focusing on stock and bond markets (see inter alia Driessen et al., 2003 , Bekaert et al., 2009 and Baele et al., 2010 . There is a strand of literature embracing a genuine multi-country and multi-asset-classes approach in the study of shock spillovers. Dungey and Martin (2007) propose an empirical model to measure spillovers from FX to equity markets to investigate the breakdown in correlations observed during the 1997 Asian …nancial crisis. Ehrmann et al. (2011) analyse the …nancial transmission mechanism across di¤erent asset classes (FX, equities and bonds) in the US and the Euro Area, using a simultaneous structural model.
The main contribution of this paper is twofold. First, we propose a dynamic factor model which allows to test for the presence of comovements (excess interdependence versus contagion) in a multi-asset and multi-country framework. Since the seminal works of Ross (1976) and Fama and French (1993) , multifactor models for asset returns have been the main tool for studying and characterizing comovements. Moreover, our model is speci…ed with dynamic factor loadings, to accommodate time-dependent exposures of the single assets to the di¤erent shocks. This allows us to disentangle the di¤erent sources of comovements between …nancial markets, and to analyse their dynamics during …nancial crisis periods.
Second, we report an empirical application using a sample period which encompasses both the 2007-09 crisis as well as the current sovereign debt crisis: this is an interesting laboratory to use the proposed framework to explore …nancial market comovements during crisis periods.
The empirical analysis suggests interesting …ndings. The global factor is the most pervasive of the considered factors, while the asset class factor is the most persistent and the country factor is negligible in our multiple asset framework. We …nd evidence of contagion stemming from the US stock market during the 2007-09 …nancial crisis and presence of excess interdependence during the spreading of the European debt crisis from mid-2010 onwards.
Any contagion or excess interdependence e¤ect disappears at the overall average level, because of that some of the considered assets display diverging repricing dynamics during crisis periods.
The remainder of the paper is organized as follows. Section 2 introduces the data. In Section 3, we present our dynamic multi-factor model. Section 4 reports the relevant empirical results regarding the relevance of global-asset-country factors and the indenti…cation of the situation of contagion and the case of excess interdependence in …nancial assets. Section 5 concludes.
Data
We analyse comovements of equity indices, foreign exchange rates, money market instruments, corporate and government bonds in US, Euro Area, UK, Japan and Emerging Countries. Following the literature, to minimise the impact of nonsynchronous trading across di¤erent markets, we base our study on weekly data, spanning from 1 January 1999 to 14
March 2012, yielding to 690 weekly observations. The starting date coincides with the adoption of the Euro, being the Euro Area one of the key geographical areas considered in the analysis. The sample o¤ers the possibility to explore a variety of di¤erent market scenarios.
The most notable facts are the speculation driven market growth of late-1990, the …nancial Details on the time series used in this paper are reported in Table 1 . The data sources are Datastream and Bloomberg. We embrace the MSCI de…nition of Emerging Markets and we select the 5 most relevant countries in term of size of their economy, according to the ranking based on the real annual GDP provided by the World Bank. Thus we select Brazil, India, China, Russia and Turkey as Emerging Countries. We exclude from the analysis money and treasury markets for Japan and Emerging Market, as the series were a¤ected by excess noise caused by measurement errors. We consider the US dollar as the numeraire: all the series are US dollar denominated and the US dollar is the base rate for the FX pairs in the dataset. In what follows, we consider simple weekly percentage returns for Equity Indices, Bond Indices and Foreign Exchange Rates, whereas weekly …rst di¤erences are considered for Money Market and Goverment Rates series. In Table 2 , we report some descriptive statistics of the variables.
[ Tables 1-2 about here] The most remarkable facts are the extreme values which were recorded in correspondence of the 2008-2009 crisis period. This is particularly evident for stock markets and for short term rates, whereas along the country spectrum, the most hit were Emerging Markets. All series exhibit the typical characteristic of non normality with high asymmetry and kurtosis.
The price series are plotted in Figure 1 . The downturn at the end of the year 2008 is immediately apparent and common to all the considered series.
[ Figure 1 about here]
We propose a dynamic factor model with multiple sources of shocks, at global, asset class and country level. In order to validate this approach, a …rst preliminary correlation analysis is undertaken. Table 3 reports the in-sample correlation of the modelled variables. We observe high correlation intra asset class groups. Particularly remarkable are the cases of equity and treasury rates, with correlations in the 70-80% range. We observe substantial correlation even within countries, in particular there is evidence of high interconnection between corporate bonds and FX markets at country level: Euro Area (91.3%), Japan (83.6%) and UK (83.3%).
Hence, there is evidence for the presence of both an asset class and a country e¤ect. However, the asset class e¤ect seems to be systematically more pervasive than the country one.
[ Table 3 about here]
A Dynamic Multi-Factor Model
In this section, we present the modelling framework we propose. The main novelty of the paper is the formulation and the estimation of a dynamic multi-factor model which allows to test for the presence of contagion in the Forbes and Rigobon (2002) , it instead corresponds to a speci…c market situation, that the framework proposed in this paper is able to capture, entailing a persistent change in …nancial linkages between markets Building on the standard latent factor …nance literature (Ross, 1976; Fama and French 1992) , let R i;j t represent the weekly return for the asset belonging to asset class i = 1; : : : ; I and county j = 1; : : : ; J at time t. The general representation of the model is as follows:
where E[R Following Dungey and Martin (2007) , di¤erent sources of shocks are considered, at global, asset class and country level, in a latent factor framework. A …rst factor, denoted as G t , is designed to capture the shocks which are common to all …nancial assets modelled, whereas A i t is the asset class speci…c factor for asset class i = 1; : : : ; I and the country factor C j t is the country speci…c factor for county j = 1; : : : ; J at time t. We denote
and, correspondingly, for the factor loading we specify
The full model is a multi-factor model with dynamic factor loadings and heteroscedastic factors. This model setting allows us to explore and characterize dynamically the comovements among the considered assets. On the one hand, time-dependent exposures to di¤erent shocks let us disentangle dynamically the di¤erent sources of comovement between …nancial markets, namely distinguishing among shocks spreading at a global level, at the asset class or rather at the country level. On the other hand, the presence of time-varying exposures to common factors enables us to test for the presence of contagion, controlling at the same time for excess interdependence induced by heteroscedasticity in the factors. In the follow-ing sections, we explore the features of the model and use it to characterize …nancial market comovements during crisis.
In Section 3.1, we describe the estimation of the factors F i;j t , whereas the estimation of Z t 1 is presented in Section 3.2.
Factor Estimation
The factors F i;j t are estimated by means of principal component analysis (PCA). The choice of PCA is dictated by model simplicity and interpretability, yet providing consistent estimates of the latent factors 1 . The global factor G is extracted using the entire set of variables considered, whereas the other two factors, asset class (A) and the country speci…c (C) are extracted from the di¤erent asset class and country groups, respectively. In this setting, the number of variables from which the factors are extracted, say K, is …xed and small, whilst the number of observations T is large.
Global factor (G).
Let us …rst consider the global factor G. In order to estimate it, we de…ne the series of the demeaned returns as r i;j t R i;j t E[R i;j t ] and we stack them into the matrix r. We then consistently estimate the variance-covariance matrix of r, say r , via maximum likelihood,
Let (l k ; w k ) be the eigencouples referred to the covariance matrix r , with k = 1; : : : ; K, such that l 1 l 2 : : : l K . We estimate (l k ; w k ) by extracting the eigenvalue-eigenvector couples from the estimated covariance matrix of the returns^ r , denoted as (l k ;ŵ k ).
The estimateĜ of the common factor G is given by the principal component extracted 1 In the factor model literature, consistency of the factor estimation is a well established result for the case in which the factor loading is stable. In this paper, we make use of the limiting theory developed by Stock and Watson (1998 , 2002 ) and Bates et al. (2013) for the case of instability of the factor loading, suggesting that factors are consistently estimated using principal components. using the matrix^ r , that is:Ĝ
G is a consistent estimator of the factor G. Indeed, from the standpoint that^ r is a consistent estimator of r , we claim that, as a direct consequence of the invariance property for maximum likelihood estimators, the estimated eigencouples (l k ;ŵ k ) consistently estimate 
As we use demeaned returns, the extracted factors will have zero mean by construction.
For the sake of model interpretability, we orthogonalize the factors, so that the three groups of factors are mutually independent. The preliminary correlation analysis presented in Section 2 suggests that the asset class factors are more pervasive than the country ones.
So, we …rst orthogonalize the asset class factors with respect to the global factor. Then, we orthogonalize the country factors with respect to the asset class and the global factors.
This ensures for instance that the US factor is independent of the global factor and of the equity factor. The orthogonalization process, however, is not carried out within the groups of factors, so then the equity factor might have a nonzero correlation with the bond factor, and so the US factor with the EU factor. In the empirical section we report below, we show that our results are robust to the case in which one orthogonalizes the country factors with the global one and then the asset class factors with respect to the others.
Factor Loading Speci…cation and Estimation
In our speci…cation (2), Z t 1 is a control factor extracted from pure exogenous variables and it is supposed to measure market nervousness and accounts for potential increase in the factor loading during market distress periods. We get an estimateẐ t 1 of Z t 1 via the principal component extracted from the VIX, which is widely recognized as indicator of market sentiment, the TED spread and the Libor-OIS spread for Europe, which measure the perceived credit risk in the system. Widening spreads corresponds to a lack of con…dence in lending money on the interbank market over short-term maturities, together with a ‡ight to security in the form of overnight deposits at the lender of last resort.
Thus, the speci…cation of (2) for the factor loadings i;j t is now
The conditional time-varying factor loading speci…cation 2 (7) emphasizes that i;j t tends to its long-run value i;j while following an autoregressive type of process of order one with a purely exogenous variable Z. Being Z a zero-mean variable, i;j can indeed be interpreted as the long-run value for i;j t . Speci…cation (7) nests two special cases. First, a static speci…cation of the form: i;j t i;j ; 8i = 1; : : : ; I; 8j = 1; : : : ; J
where we assume that the exposure of all modelled variables to the di¤erent groups of factors are kept constant through time.
A second nested case is a time-varying factor loading speci…cation
where it is assumed that no exogenous variables enter in the data generating process of the betas. In Bekaert et al. (2009), the dynamics of the betas is speci…ed using subsamples of …xed length via a rolling window estimation, so that the factor loadings are constant within pools of observations with the factor loadings having the following speci…cation:
i;j t i;j;s s = 1; : : : ; S where i;j;s is the static factor loading estimate referred to subsample s, while S is the number of subsamples considered. Authors partition the sample in semesters and re-estimate the model every six months. However, the rolling windows estimation is based on changing subsamples of the data and it may not re ‡ect time-variation fairly well especially in small samples as also pointed out, amongst others, by Benarjee, Lumsdaine and Stock (1992). Thus, in our paper we estimate speci…cation (9) using Kalman Filter maximum likelihood estimation to avoid both issues on potential inconsistency of the estimates obtained using sub-samples and any arbitrary choice about the inertia, the subsample lenght, as to which factor loadings evolve through time.
To summarise, our proposed dynamic multi-factor model is:
OLS gives consistent estimates of (10) when using speci…cation (8) , corresponding to the static case, which we consider the baseline. When considering the alternative speci…cations (7) and (9), we allow that the factor loadings show evidence of contagion either in a conditioned way ( i;j 6 = 0) or in an unconditioned way ( i;j = 0) , according to the speci…ed control variable. In these other two cases, consistent estimates are obtained by applying the Kalman …lter. The models are nested and thus, the standard likelihood ratio test can be employed for model selection.
Heteroscedastic Factors
We set up our modelling framework so that we can distinguish between spikes in comovements due to increasing exposures to common risk factors from the case in which spikes are triggered by excess volatility in the common factors. For this reason, besides allowing for dynamic factor exposures, we allow for heteroscedastic factors. We model heteroscedasticity using 
Financial Markets Comovements: Contagion versus Excess Interdependence
From the dynamic factor model introduced above, we can derive the time-varying covariance between pairs of …nancial assets.
To simplifying the notation, let us introduce the one-to-one mapping n n(i; j), with which we identify asset n (n = 1; : : : ; N ), belonging to asset class i and country j. Given the independence between the factors F t and the error term t , from (1) it follows that the covariance between asset n 1 and asset n 2 at time t is given by:
The …rst term on the right hand side is what is generally referred to as model implied covariance, whereas the second is called residual covariance. The empirical counterpart of (12) is given by:ĉ
which we rewrite for convenience, as:
Correspondingly, de…ne the quantitiesĉorr F n 1 ;n 2 ;t andĉorr n 1 ;n 2 ;t dividing by the appropriate variances. We provide the estimates ofĉorr n 1 ;n 2 ;t via the DCC framework. We deliberately do not adjust the residuals of the model by heteroscedasticty and/or serial correlation, which are instead treated as genuine features of the data. We denote the model implied variance of the n-th market byv ar n;t , which is de…ned asv ar n;t ĉ ov n;n;t .
During period of …nancial distress, soaring empirical covariances are in general observed.
Eq. (13) shows that the covariance between R n 1 and R n 2 can rise through three di¤erent channels: an increase in the factor loadings t , an increase in the covariance of the factors by an economic model. In this view, contagion is associated with spiking residual covariance between markets, which refers to the second term on the right-hand side of both Eq. (13) and Eq. (14) . In our modelling set-up, we take a di¤erent stand. 
and similarly we de…ne t as the residual comovement measure.
In order to characterize …nancial market comovements, we may assume that the residual covarianceĉ ov n 1 ;n 2 ;t is negligible and focus our attention on the model implied covariancê cov F n 1 ;n 2 ;t . There are two sources through which the covariance between two markets can surge: an increase in the factor loadings t , and/or increase in the factor volatilities F;t .
In other words, assuming that our model fully captures the correlations between assets
t ] = 0), the possible sources of a surge in the comovements are either soaring factor volatilities or increasing exposures to the factors. We label the former e¤ect as contagion, whereas we call the latter excess interdependence.
We can get further insights into the covariance decomposition outlined in (12) , by recalling that the factors
are by construction mutually independent. Thus, from (12) , it follows that:
with empirical counterpart of the form:
which for convenience we write as:
Our model framework has the advantage that it allows to discriminate among comovements due to global, asset class or country speci…c shocks. We de…ne a measure of comovement prompted by the global factor as:
where:ĉ
and can be seen as the part of the correlation between markets n 1 and n 2 , due to the common dependence on the global factor. In the same manner, we de…ne A t and C t as the measures of comovements prompted by asset class and country factors, respectively. By construction we have:
We decline the same -measures of comovements also at the asset class and country level.
Let I i be the set of indices from the sequence n = 1; : : : ; N referred to markets belonging to the asset class i, and J j be the indices referred to markets in country j, that is:
I i = n n = n(i; j); j = 1; : : : ; J
J j = n n = n(i; j); i = 1; : : : ; I
The model implied comovement measure for asset class i is given by: (23) and in the same manner for country j, we have:
Along with the de…nition of comovement measures introduced so far, we propose a modi…cation of them, to test for contagion versus excess interdependence. In the case of F t , besides the de…nition in (15), we consider also:
whereĉorr F n 1 ;n 2 ;t;ED andĉorr F n 1 ;n 2 ;t;V D are the correlation coe¢ cients respectively associated with the following covariances:ĉ
F t;ED di¤ers from F t in the sense that the correlations used in its de…nition are computed assuming constant factor volatilities. In this case, the dynamics of the correlation between two markets is triggered by their time-varying exposures to common factors. We call this correlation measure as exposure driven (ED). On the contrary, F t;V D is an average measure of comovements triggered by factor volatility only, while the exposures to the factors are kept constant according to their time series average. We call this type of comovements as volatility driven (VD). We consider the same two de…nitions for 
where is a constant and t is assumed to be white noise. We then saturate the above regression using the IIS procedure, which retains into the model individual impulse-indicators in the form of spike dummy variables, signalling the presence of instabilities in the modelled series. These dummies occur in block between the dates of the breaks. In line with the procedure outlined in Castle et al. (2012), we group the dummy variables "with the same sign and similar magnitudes that occur sequentially"to form segments of dummies, whereas the impulse-indicators which can not be grouped will be labelled as outliers. We interpret the segments of spike dummies as a step dummy for a particular regime. We can now state the following: 
Empirical Results
In this section, we report the estimates of the dynamic multi-factor model formulated in 
Factor Estimates and Factor Loading Selection
We start our empirical analysis by extracting the factors according to the methodology outlined in Section 3.1. We extract the …rst principal component at a global, asset class and country level from the estimate of the covariance matrix of the demeaned return time series.
The factors have by construction zero mean.
The extracted factors account in total for 83:28% of the overall variance, thus explaining a substantial amount of the variation of the considered return series. In particular, the global factor extracts as much as the 37:27% of the overall variance, whereas the asset class and the country factors account for a quota in the 50 80% range of the variation in the groups they are extracted from.
We then orthogonalize the extracted factors, so that the systemF To validate the interpretations we attached to the factors, we map the contributions of the original variables onto the factors via linear correlation analysis. The result of this analysis is reported in Table 4 .
[ Table 4 about here]
We …nd that the stock indices are the most correlated with the global factors, with correlations in the 80%-90% range. This characterizes the global factor as the momentum factor. Such an interpretation seems reasonable in view of the fact that the equity asset class can be thought as the most direct indicator of the …nancial activity among the asset classes here considered.
More generally, when we sort the di¤erent markets by the magnitude of their correlation with the global factor, they tend to group by asset class, rather then by country, with the Treasury and the FX market …gure in the 30%-50% range and the money market and the corporate bond market in the 0%-30% range. This again supports the evidence that the asset class e¤ect is more pervasive than the country e¤ect. The extent that the global factor contains part of the asset class e¤ect, however, does not pollute the interpretation of the asset class factors, which remain positively and strongly correlated with the variables which they are extracted from, even after the orthogonalization process.
To test for excess interdependence prompted by changes in the volatility of the factors, we entertain the possibility that the factor time series might be characterized by volatility clustering. In Table 5 , we report the Engle test for residual heteroscedasticity that suggests that at the 1% con…dence level this is indeed the case for 7 out of the 11 estimated factors.
[ Table 5 about here]
We …t the Engle's DCC model on the series of the estimated factors to get a time-varying estimate of their covariance matrix.
We estimate (10) via OLS when we use the static formulation (8) for the factor loading, while when the factor loadings are speci…ed as in either the time-varying (9) or the conditional time-varying factor loading (7) model, we estimate (10) via the Kalman …lter using maximum likelihood estimation method. The models are nested and thus the likelihood ratio test can be employed for model selection. The likelihood ratio statistics are reported in Table 6 .
[ Table 6 about here]
The test strongly rejects the static alternative in favour of the dynamic ones. The conditional time-varying factor loading approach dominates the time-varying factor loading approach. Thus, there is evidence that the …tting of the model improves when we control for market nervousness by means of the control factor Z.
Financial Market Comovements Dynamics 4.2.1 Measures of comovements
We turn now to analyse the average measures of comovements introduced in Section 3.4.
We start with the comparison between Figure 3 . The global factor appears to be the most pervasive of all the three factors considered, shaping the dynamics of the average overall measure. The asset class factor is slightly less pervasive, but it is the most persistent of the three, meaning that its contribution is more resilient to change over time. This expresses the fact that the characteristics which are common to the asset class contribute in a constant proportion to the average overall market correlation. The least important factor is the country one, which is almost negligible. Thus, comovements typically propagate through two channels: a global one, in a time varying manner, and an asset class channel, according to a constant contribution.
[ Figure 3 about here]
We consider robustness check of these conclusions, by pursuing an alternative strategy in orthogonalizing the system of factors here considered. We …rst orthogonalize the country factor against the global and then the asset class one with respect to the other two. Then we re-estimate the model and construct the comovement measures. Embracing this alternative approach Figure 3 gets modi…ed into the Figure 4 . The dynamics of the comovements is similar. The decomposition changes in favour of the global factor, which is even more pervasive than before. However, the country contribution is almost absent, even when the country factors are extracted and orthogonalized with priority, thus validating our orthogonalization method.
[ Figure 4 about here]
Testing for Contagion versus Excess Interdependence
In this section, we propose an empirical analysis of the comovement measures introduced above by testing for the presence of di¤erent regimes in the resulting time series by means of Autometrics. Table  7 . As previously noted for Figure 2 , not surprisingly, we do not …nd any structural clear pattern in the IIS retained by Autometrics when applied to We further disaggregate the -measures at the asset class and country level. Along with the detected segments, we observe a few outliers. In the case of We turn our attention to Table 8 We now move on to Table 9 
Conclusions
This paper studied the determinants of the comovements (contagion vs excess interdependence) between di¤erent …nancial markets, both in a multi-country and a multi-asset class perspective. We proposed a dynamic factor model able to capture multiple sources of shocks, at global, asset class and country level and use it to test for the presence of contagion versus excess interdependence. The model is speci…ed with time-varying factor loadings, to allow for time-dependent exposures of the single assets to the di¤erent shocks. We statistically validated the supremacy of this model as compared to a standard static approach and an alternative dynamic approach. The framework is applied to data covering 5 countries (US, Euro, UK, Japan, Emerging), 5 asset markets (corporate bond yields, equity returns, currency returns relative to the US, short-term money market yields and long-term Treasury yields) for a total of 20 series. The data are weekly beginning January 1999 and ending March 2012.
The main …ndings of our empirical analysis can be summarized as follows. First, the global factor is the most pervasive of the considered factors, shaping the dynamics of the comovements of the considered …nancial markets. On the contrary, the asset class factor is the most persistent through time, suggesting that the structural commonalities of markets belonging to the same asset class systematically contributes in a constant proportion to the average overall comovements. In our multiple asset class framework, the country factor is negligible. In a robustness check, we showed that this result does not depend on the order in which the system of factors is orthogonalized. Finally, at the overall average level, we do not …nd any evidence of contagion or excess interdependence. We like to interpret this result as follows. During the crises some of the securities considered in the study, the Japanese currency and corporate bond market in particular, displayed a diverging dynamics as result of the unwinding of carry positions, built to …nance risky investments. Table 1 : List of variables used in the empirical application.
We report the acronyms used to identify each variable (ID variable), the asset class and the country to which they belong, the name of the series, together with the data provider and the ticker for series identi…cation. Table 2 : Descriptive statistics for the market returns. We report summary statistics for the variable used in the empirical application. The number reported refer to the entire sample, which consists of weekly observations from Jan-1999 to Mar-2012. (29) by means of Autometrics. We report the dates detected via the IIS technique, together with the estimated coe¢ cients. Segment refers to group of sequential dummies with the same size and similar magnitude. Outliers are dummies which can not be grouped. Constant refers to the constant term in Eq. 29 (***, ** and * indicate signi…cance of the coe¢ cient at the 1%, 5% and 10% signi…cance level, respectively). Table 8 : IIS results for the average comovements measures at the asset class level. Table 9 : IIS results for the average comovements measures at the country level.
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is the average comovement measure within the US market, de…ned as the mean of the model implied correlations between all the couples of securities in the US group. Asset classes are displayed in the rows, whereas countries are in the columns. We plot the weekly price series for the considered markets. Corporate bond, equity indices and foreign exchange rates (top three rows) are rebased using the …rst available observation. US foreign exchange is excluded from the analysis because is used as the numeraire. The other missing series are not considered due to lack of data. We report corporate bond and foreign exchange price levels for periods in which decorrelation was detected. The price are rebased using the …rst observation in each subperiod.
